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(57)Abstract: 

PROBLEM TO BE SOLVED: To make an objective lens 
inexpensive, to eliminate the insufficiency of peripheral 
light quantity and to reduce illumination irregularity by 
enabling a diaphragm arranged near the tip of the 
objective lens in order to reduce light reflected from the 
surface of a sample to be moved along an optical axis. 
SOLUTION: By a ring-like optical member 3 coaxially 
arranged with the optical axis of the objective lens 2 
between the lens 2 and a lens barrel 1, the sample 5 is 
illuminated with ring-like dark visual field luminous flux 4 
passed between the lens 2 and the barrel 1 . The tip of 
the barrel 1 is provided with the diaphragm 7 coaxially 5 
with the optical axis. The diaphragm 7 is fitted to the 
barrel 1 so that it can be moved in parallel along the 
optical axis. By adjusting the moving quantity thereof, 
the light quantity of illumination luminous flux 4a passed 
through the optical member 3 can be controlled. 
Therefore, when the light quantity of the luminous flux 
4a is controlled by moving the diaphragm 7 to adjust the 

light source of the luminous flux 4, the insufficiency of the peripheral light quantity of the 
luminous flux 4a on the sample 5 is reduced and the illumination irregularity is made 
inconspicuous. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the objective lens for dark fields used for an 

optical microscope etc. 

[0002] 

[Description of the Prior Art] conventionally, the objective lens for dark field illumination used for 
a microscope etc. is constituted as shown in JP, 57-1 5081 2,A or JP,60-225817,A — having — 
**** — especially — low twice — since the ** dark field objective lens has the large real visual 
field, it is required that a larger sample side should be illuminated without nonuniformity. 
[0003] As this dark field objective lens is shown in drawjngjB , by the ring-like optical member 3 
arranged between an objective lens 2 and the camera cone 1 prepared around it The dark field 
flux of light 4 of the shape of a ring which passes along opening of the shape of zona orbicularis 
formed with a camera cone 1 and an objective lens 2 has composition which illuminates the 5th 
page of a sample, the 2nd page is made into the 1st page of the ring-like optical member 3, or 
the diffusing surface like an obscured glass, and lighting nonuniformity is lessened. 
[0004] Moreover, as shown in drawing 7 , in order to avoid that the reflected light 6 from the 5th 
page of a sample carries out incidence to an objective lens 2, and becomes a flare, it is common 
to have formed the drawing 7 which extracts illumination-light bundle 4a injected from the ring- 
like optical member 3 in the head side of an objective lens 2 (refer to JP,62-30005,Y). 
[0005] 

[Problem(s) to be Solved by the Invention] said low twice — the ** dark field objective lens can 
lessen lighting nonuniformity, so that the dark field flux of light 4 of the shape of a ring which 
makes large between an objective lens 2 and camera cones 1 , and passes along zona- 
orbicularis-like opening is thick, since the real visual field is large. 

[0006] However, if between an objective lens 2 and camera cones 1 is made large and the dark 
field flux of light 4 is made thick, while microscope systems, such as a dark field objective lens 
and floodlighting tubing, will become large and will cause aggravation of work environment, it will 
become expensive also in price. 

[0007] Moreover, since [, such as a halogen, a xenon and mercury, ] it is various, the light 
sources for lighting, such as a microscope, change in the level of lighting nonuniformity with 
brightness of each light source. For example, whenever [ luminosity ], since the illumination light 
by the light sources (mercury, xenon, etc.) has high brightness, the reflected light from the 
irradiated sample side will become strong. Therefore, like drawing 8 , if it does not extract with 
drawing 7 to the minimum location which does not interfere in illumination-light bundle 4a 
injected from the ring-like optical member 3 when the diffusing surface is disregarded, a flare 
may occur. 

[0008] Furthermore, in order that the ring-like optical member 3 may illuminate a large real visual 
field, So that the UPPER beam of light U of the dark field flux of light 4 of the shape of a ring 
which carries out incidence to the ring-like optical member 3 may illuminate the periphery of a 
sample 5 after injection and the LOWER beam of light L may illuminate the core of a sample 5 
after injection, as shown in drawing 8 As for the ring-like optical member 3, it is common that it 
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is the design which generates spherical aberration. Therefore, since the brightness of the light 

source is low when using the light sources other than whenever [ luminosity ] f the lack of the 

circumference quantity of light of the sample 5 which lowering of the brightness by KERARE of 

the UPPER beam of light by drawing 7 occurs and irradiates will be conspicuous. 

[0009] This invention was made in view of the trouble of the above-mentioned conventional 

objective lens for dark fields, and aims at it being cheap, and canceling the lack of the 

circumference quantity of light, and offering the objective lens for dark fields with little lighting 

nonuniformity. 

[0010] 

[Means for Solving the Problem] In order to attain said object, this invention was constituted as 
follows. Invention according to claim 1 made movable drawing arranged near the head of an 
objective lens in the objective lens for dark fields which prepared the optical member for dark 
field illumination in the optical axis and the same axle of an objective lens in order to mitigate the 
reflected light from a sample side in accordance with said optical axis between the optical 
system of an objective lens, and the camera cone of an objective lens. 

[001 1] In the objective lens for dark fields according to claim 1, invention according to claim 2 
made possible adjustable [ of the path of drawing arranged near the head of an objective lens ], 
in order to mitigate the reflected light from a sample side. 

[0012] Hereafter, an operation of this invention is explained. According to the objective lens for 
dark fields according to claim 1, according to various kinds of light sources, the level of lighting 
nonuniformity can be adjusted by forming drawing movable in accordance with the optical axis of 
an objective lens. Namely, in order to make the incidence to the objective lens of the reflected 
light from the sample 5 by illumination-light bundle 4a which passed along the ring-like optical 
member 3 mitigate as shown in dra win g 1 , As opposed to the drawing location a which was 
prepared at the head of an objective lens as shown in drawing 1 and which extracted and was 
determined according to the light source whenever [ luminosity ] in 7 Since the amount of 
KERARE by the drawing 7 of illumination-light bundle 4a becomes less when the light sources 
other than whenever [ luminosity ] are used, and making it move to a sample 5 side, extracting 
and considering as a location b, illumination-light bundle 4a increases as a result. 
[0013] According to the objective lens for dark fields according to claim 2, it becomes possible 
to control the quantity of light of an illumination-light bundle by making the diameter of drawing 
of drawing adjustable like invention according to claim 1 . That is, as shown in drayymg 2 , it 
extracts according to the class of source of the illumination light, and the diameter of drawing of 
8 is changed, if the drawing location b which can expand the diameter of drawing in the range in 
which a flare is not conspicuous is set up to the small drawing location a of the diameter of 
drawing, the lack of the circumference quantity of light by illumination-light bundle 4a of a 
sample 5 is mitigated, and lighting nonuniformity can be lost. 
[0014] 

[Embodiment of the Invention] 

The gestalt 1 of operation of the objective lens for dark fields concerning [gestalt 1 of 
implementation of invention] this invention is explained based on dr awin g 3 . Drawing 3 is the 
outline sectional view cutting into half and showing the objective lens for dark fields. 
[0015] By the ring-like optical member 3 arranged between an objective lens 2 and a camera 
cone 1 at the optical axis and the same axle of an objective lens 2, the objective lens for dark 
fields of the gestalt 1 of operation of this invention illuminates the dark field flux of light 4 of the 
shape of a ring passing through between an objective lens 2 and camera cones 1 in a sample 5, 
and extracts it at the head of a camera cone 1, and 7 is prepared in an optical axis and the same 
axle. Drawing 7 is attached in parallel movable in accordance with the optical axis at the camera 
cone 1, and by adjusting the movement magnitude, it is constituted so that the quantity of light 
of illumination-light bundle 4a which passed along the ring-like optical member 3 can be 
controlled. 

[0016] If according to the gestalt 1 of operation of this invention it doubles with the light source 
of the dark field flux of light 4, drawing 7 is moved and the quantity of light of illumination-light 
bundle 4a is controlled, the lack of the circumference quantity of light in the sample 5 of 
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illumination-light bundle 4a can be mitigated, and it will become possible not to be conspicuous 
and to carry out lighting nonuniformity. 

[0017] The gestalt 2 of operation of the objective lens for dark fields concerning [gestalt 2 of 
implementation of invention] this invention is explained based on drawin g 4 and dra win g 5 . The 
outline sectional view which drawing 3 cuts the objective lens for dark fields into half, and is 
shown, and drawing 5 show drawing, drawing 5 (a) is a front view and dr awin g 5 (b) is a side 
elevation. 

[0018] Since the objective lens for dark fields of the gestalt 2 of operation of this invention 
makes the reflected light from the 5th page of a sample mitigate, it is the thing which made 
adjustable [ of the diameter of drawing ] possible and which extracted, and arranges and 
constituted 8 at the head of an objective lens 2, and other configurations are the same as that 
of the configuration of the gestalt 1 of operation. 

[0019] As shown in drawing 5 , while the diameter of drawing adjustable device 9 of drawing 8 
attaches the end face of two or more drawing feather 12 possible [ a slide ] through long hole 
10a prepared in the container liner 10, respectively By attaching the other end in an outer case 
1 1 rotatable, arranging so that the drawing feather 12 may be crossed, and rotating an outer 
case 1 1 to the container liner 10 fixed at the head of a camera cone 1, it is constituted so that it 
may extract by changing the space 13 surrounded by two or more drawing feather 12 and a path 
can be changed. 

[0020] According to the gestalt 2 of operation of this invention, by changing the diameter of 
drawing of drawing 8, like the gestalt 1 of said operation, since the quantity of light of 
illumination-light bundle 4a which passed along the ring-like optical member 3 according to the 
source of the illumination light is controllable, it cannot be conspicuous and lighting 
nonuniformity can be carried out. Furthermore, since it is the configuration which made the 
diameter of drawing of drawing 8 adjustable unlike the gestalt 1 of the operation which moves 
drawing 7 in accordance with an optical axis, there is profitableness that the working distance of 
an objective lens is eternal. 
[0021] 

[Effect of the Invention] As mentioned above, according to invention of this invention according 
to claim 1, since drawing was made movable to parallel in accordance with the optical axis of an 
objective lens, drawing can be moved according to the class of source of the illumination light, 
and the quantity of light of an illumination-light bundle can be controlled. Therefore, irrespective 
of the class of source of the illumination light to be used, it is cheap and the objective lens for 
dark fields with little lighting nonuniformity can be offered. 

[0022] Moreover, according to invention of this invention according to claim 2, the quantity of 
light of an illumination-light bundle can be controlled by changing the diameter of drawing of 
drawing, and the same effectiveness as invention according to claim 1 can be acquired. 
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[Drawing 5] 
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